Abstract. The vector transform operators are investigated; these operators are used at the solution of boundary value problems in piecewise homogeneous spherically symmetric areas. In particular, examples of transformation operators for vector boundary value problems are given for third vector boundary value problem in the unit circle and for the Dirichlet problem in the unit circle.
Introduction
The important mathematical models describing physical fields in multilayered piecewise homogeneous media, lead to an initial boundary value problems for partial differential equations. The coefficients of the equations are continuous for homogeneous models and the coefficients of the system equation are piecewise constant for piecewise-homogeneous models. Transformation operators allow to interpret piecewise-homogeneous physical fields as a perturbing homogeneous fields. The authors to consider the transformation operator as a deformation of the mathematical homogeneous model into a piecewise-homogeneous model. In this work vector transformation operators are constructed, studied and used for problems' solving on the composite real line.
Consider vector Robin and Dirichlet boundary value problems over the real semiaxis.First:
Second:
Theorem 1. If the functionũ(x, y) is a solution of the Dirichlet value problem (2) spectrum σ(a) in right semiplane and spectrum σ(h) in left semiplane, then the
T is a solution of the Robin value problem (1) , were
Consider vector Dirichlet boundary value problems over the real semiaxis.First:
Let a be a square N × N matrix with N linearly independent eigenvectors, q i (i = 1, . . . , N ),then a can be factorized as
where Q is the square N × N matrix whose i th column is the eigenvector q i of a and Λ is the diagonal matrix whose diagonal elements are the corresponding eigenvalues, i.e., Λ ii = λ i .
Definition 1. Vector shift operator is defined
where the matrix I i of size N × N is matrix in which all the elements are equal to 0 but one element I ii = 1; vector contraction operator by function :
2 ; reflection operator :Sf (x) = f (2l − x); vector contraction operator by argument x with the shift -l : 
is a solution of the vector Dirichlet value problem (3). (R a2 T a1 T a1 − R a2 )U χT a1ũk (x)e k , l < x < ∞.
Corollary 1. Zeroth-order approximation solution of the problem (3) is given by
u (0) 1 = n k=1 R a1 T a1ũk (x)e k , 0 < x < l;u(0)
